Abstract-Sixty-six college students read two chapters from a contemporary novel while their eye movements were monitored. The eye movement data were analyzed to identify factors that influence the location of a reader's initial eye fixation on a word. When the data were partitioned according to the location of the prior fixation (i.e. launch site), the distribution of fixation locations on the word (i.e. landing site distribution) was highly constrained, normal in shape, and not influenced by word length. The locations of initial fixations on words can be accounted for on the basis of five principles of perceptuo-oculomotor control: a word-object has a specific functional target location, a saccadic range error occurs that produces a systematic deviation of landing sites from the functional target location, the saccadic range error is reduced somewhat for saccades that follow longer eye fixations, there exists perceptuo-oculomotor variability that is a second, nonsystematic source of variation in landing sites, and the perceptuo-oculomotor variability increases with distance of the launch site from the target.
INTRODUCTION
During reading, people tend to direct their gaze to a point just left of the center of a word more frequently than to other locations. Rayner (1979) referred to this as the preferred viewing locution. O'Regan (1981; O'Regan and LtvySchoen, 1987) accounted for this preference in his convenient viewing position hypothesis, suggesting that each word has a location from which recognition is fastest. This location depends on the distribution of information across the word, but over a group of words, the average will be near their center. Readers learn to adjust their gaze to place the eyes at the preferred position, in essence tuning their oculomotor behavior for maximum performance under the constraints of the visual system and characteristics of the text stimuli.
McConkie and Zola (1984) argued on the basis of this tendency to send the eyes to the centers of words, that the eye movement guidance system directs the eyes in terms of word units during reading. These investigators identified eye fixations located at different distances to the left of a six-letter word, and examined the lengths of rightward (forward) saccades following these fixations. The frequency distributions of the lengths of rightward (forward) saccades were sometimes uni-modal and sometimes bi-modal, depending on where the eyes were centered with respect to the word, further demonstrating the word-based nature of eye guidance. McConkie and Zola (1987) suggested that early visual processes parse the text stimulus array into a hierarchical object structure, and that skilled readers typically attend to, and move their eyes with respect to, objects at the word level.
The study reported here further investigated the tendency for readers to send their eyes to the centers of words. A large set of readers' eye movement data, consisting of over 40,000 eye fixations, was analyzed to observe the effects of three variables on the distribution of initial fixation locations in a word: length of the word, distance of the eyes from the word during the prior eye fixation, and the duration of the prior fixation.
Increased word length could be expected to broaden the distribution of initial fixation locations on a word, which we refer to as landing sites, for any of several reasons. First, if wordlevel objects serve as targets for eye guidance, longer words may place less constraint on appropriate landing sites, so less precision is exercised in programming the saccade. Second, if
